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isalated, electrically-charged particle moves in a static 

magnetic field in  such 8 way that the quantity 

-0 

i s  an adiabatic imrarieat af the motion provided that 

In (1) (21, PI. is the ccqtment aP the particle's 

longitudinal, relativistic mmentum - p perpendicular to  the 

magnetic vector - B, mo is its rest m~s8, and p 

of curvature at the osculating circle to  its trajectorry, 

Since pi  = p sin a, where a is the angle between 2 aad - B 

(inst&ntaneaus pitch angle), and since scalar p snd mo are 

caplstants of the m&ioar.,it follaws &an the adiabatic ~ i € u A c € ?  

is the radius 

of quantity (1) that 

sin2 a - 
B Adiabatic Constant 
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The purpose of the present note is t o  call attention t o  
c 2  the fact that s i n  a/B is a rigoras constant of the h t i m  of an 

isolated, electrically-charged particle i n  the field of a magnetic 
c 

It was shown by Desbaux /r87q - that the equilibrium farrm 

o f  a flexible, inextensible, current-carrying wire which is 

under tension and in the field of a magnetic mipole is  a geodesic 

on a circular cane, whose apex i s  at the mipale. Iater, 

Pofncare E w  pointed out that the differential equations of 

the trajectory of an electrically-charged p&icle are af 

Identical farm to  those of DBrbOllx's current-camybg Wire 

provided me sets the r a t i o  of the tension t o  the current equal 

t o  the magnetic r w d i t y  of the particle. 

of an electrically-charged particle is also a geodesic cm a 

circular cone whose apex is a t  the mipole. The casrrplete 

properties of the trajectory are determined by exact htegrat3On 

of the equations of motion with given iaitial conditions. A 

simple, elegant d i s ~ ~ s 8 i o n  using vectoo. notation is given by 

Ferraro EST. 

Hence, the tra3ectory 

It follows f'rm the properties of' geodesics an circular 

cones @zuik,  19w - that 

r sin 8 sin CY = constant (4) 
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. C. c 

where r is  the radial distance fram t k  apex of the cone to 8 

p a t  an the geodesic, 8 is the bslf angle of the cone, end 

a is  the angle between the geo5esIc line and the element of' the 

cone tfirargh the point. For a unipole 

B r 2  = constant ( 5  1 

and B lies at- the element of the cane. - 
4 

Fran (4) and (5 )  it I s  seen that the m e n  quantity 
2 s i n  a r / ~  IS a rigorous constant of the mtian. Q.E.D. 
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